Rapid synthesis of oligodeoxyribonucleotides is described by a solid phase method. Polysterene grafted on the surface of polytetrafluoroethylene has been found to be an adequate support. The properties of the support were studied in the synthesis of a number of oligonucleotides 6 to 15 nucleotides long.
IHTRODUCTIOH
The major factors in the solid phase synthesis of oligonucleotides is the nature and structure of the polymer support. For example, the use of soluble polystyrene supports [1] allowed short oligonucleotides to be synthesized in over 9056 yields at each step of synthesis. On macroporous [2, 3] and isotactic [3] supports, internucleotidic coupling amounted in some cases to 75-80%. The use of a polyacrylamide Bupport instead of a nonpolar styrene matrix suggested by Gait and Sheppard [4, 5] and Narang [6] , allowed one not only to obtain high and stable yields at the initial steps, but also to maintain 65-7556 in the synthesis of 7-8 membered oligonucleotides. The main drawback of this type of supports is excessive (more than 10-fold) swelling that necessitates a large (16 to 20-fold) excess of the nucleotide to keep its concentration sufficient in the reaction mixture and a great amount of solvents for washing the polymer.
Recently we have demonstrated that in solid phase synthesis of oligonucleotidee use may be made of a grafted support [7] on which a nonadeoxyribonucleotide d(T,-GTG 2 ) was synthesized during 10 days. In this work we describe in more detail the properties of the new polymer support revealed in the synthese of hepta-and pentadecanucleotides. Five of them are capable of self-assembly into a DHA-like complex that ie a structural gene sequence of peptide encephalin (comp 1-5 in the Table) others can be primers for transcription of mBHA.
DISCUSSION
a) Polymeric support. The drawback that is common for all the types of supports containing an anchor group distributed all over the granule volume is the significant role of diffusion (reagents into the granule, and the reaction products out of it), which hinders mass exchange. If the support is a polymer with a high degree of cross-linking, the role of steric hindrances increases and the efficiency of the reaction in macro-and micropores is different. If a polymer has a low degree of cross-linking, it markedly changes its parameters when solvents are changed, requires a large excess of reagents and is, therefore, not so good technologically. Finally, supports of these types, owing to the relatively low content of anchor groups (0.1-0.4mmole/g), hardly change their chemical nature as the ollgonucleotide chain grows and remain either nonpolar (styrenes) [2" [ or polar (acrylamides) [5] , which tells on the efficiency of some stages of synthesis. Thus polystyrene supports are less fit for the diester method of synthesiB of oligonucleotides, and their treatment with an alkaline agent on deprotection of the 3'-end always requires special conditions. At the same time, acrylamide support [6] required the conditions of acidic deprotection to be changed, since the polar phase of the support proved hardly compatible with such solvents as chloroform or benzene.
As the present study demonstrated, the support prepared by chemical modification of polystyrene grafted on the surface of an inert polytetrafluoroethylene carrier combines the advantages of all types of supports. Low thickness of a polystyrene layer increases the rate of mass exchange, minimizing the role of diffusion. The absence of cross-linking eliminates steric hindrances on modification and during synthesis. Owing to the presence in the polymeric support of an inert tephlon nucleus, it hardly ever swells in any types of solvents, displays low sorptional activity and is readily washed from reagents and solvents. The major feature of the support is that it can be extensively modified (30-5056) on introduction of anchor groups. This results in the support losing the hydrophobicity of polystyrene after it is added to the first nucleoside, and especially after the synthesis of dinucleosidephosphate. Later, as the polynucleotide chain grows and the number of internucleotide phosphate groups increases, the support acquires the features of a polar polymer. Changes in the chemical nature of soluble polystyrene when used in the synthesis of oligonucleotides were reported by us previously [8] , Thus a grafted support with a high specific loading is devoid of the principal drawback of styrene supports, e.g., incongruenoe between the hydrophobic character of the support and the polar nature of oligonucleotides synthesized on it, which was only too justly mentioned in [4] , and is fit for both the diester and triester methods of syntheses of oligonucleotides.
b) Modification and coupling of nucleosldes. As an anchor group of the support, we used an p-methoxytrityl group introduced by a standard scheme [1, 3] -All the reactions procedures and the degree of modification were easily followed by IR-spectroscopy with the support being pressed into a tablet.
The spectrum of the polystyrene film of the starting support is from 1400 to 1700 cm" 1 and from 2800 to 3600 cm" 1 . The ratio between the intensities of 1590 cm of the benzene band and the 1550 cm" band of teflon as an internal standard characterizes the degree.of grafting; it can be easily varied from 70 to 300 mg/g. After benzoylation of the support, 
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The synthesis is machine-aided, with a column type reactor; the reagents are pumped through a layer of the polymeric support and then recycled (synthesis) or discharged (washing and deprotection).
A. General scheme of synthesizer: 1 -column type reactor with polymer; 2 -pump; 3 -conduotometric cell; 4 -discharge vessel, 5-10 -vessels for reagents and solvents.
At the first four steps of the synthesis, a 5 to 6-fold excess of the mononucleotide is used, which is determined by the total volume of the system (3.5-4 ml) at a standard concentration of 0.15 mmol/ml. At each successive stage the excess is increased until a 10-fold excess is achieved (taking into consideration the addition at the intemucleotide phosphate groups). The TPS-nucleotide ratio is 1.7 to 1 at all steps of the synthesis. The volume of reactor (1) that has two movable teflon filters can be different depending on the scale of the synthesis; for a standard amount of the support (0.5 g) the volume is 1.5-2 ml. To follow the supply of the activated nucleotide at the initial steps of the condensation and to the washing of the polymer at every successive step of the synthesis, we used a 100 pi conductometric cell (3) which is highly sensitive and reliable. Table 1 -^2P-ATP and T-4-
RESULTS
The results of the synthesis are presented in Table 2 .
As can be inferred from the Table, a grafted support allows one to carry out the synthesis of hepta-and pentadeca nucleotides with a good efficiency, i.e. the yield of isola- 
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Pig. I. Practionation of oligonucleotides on DE-32 in the synthesiB d(T-G-G-G-G-G-G).
Pig. 2. Practionation of oligonucleotides on DE-32 in the synthesis of d(T-T-C-C-T-T-T-G-A).
Synthesis of oliRonucleotides with blocking of intemucleotide phosphate group
The only approach that allows to increase the yield of the target product in terms of the diester scheme of synthesis, is a step-wise blocking of the internucleotide phosphate group. It is obvious that such a protecting group should be introduced under mild conditions, be sufficiently stable under alkaline treatment and readily removed on completion of the synthesis. An aniline residue that can be readily int- 
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-~d (T-A-T-A-A-T-G-C-A-T)
The synthesis of oligonucleotides (VI-VII) carried out according to this Bcheme shows that the amount of low molecular weight products grows insignificantly, and the yield of the target product increases up to i>% for VI and up to 15% for oligothymidilate VII-VIII as calculated per the initial thymidine.
As can be inferred from the fractionation profile of the reaction mixture (Pig.4), the yield at all steps of the synthesis is more than 90%,
Removal of the anilide group is achived by treatment with isoamylnitrite [13] right on the polimer. The other operations, i.e. treatment with ammonia and removal of the total nucleotides material from the polymer are carried out in accordace with the standart scheme.
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d(T-A-T-A-A-T-G-C-A-T) in the synthesis d(T)
EXPERIMENTAL
Material and Methods
Use was made of deoxynucleoside-5'-phosphates and deoxynucleoside manufactured by Serva,Fully protected deoxynucleoside-5'-phosphates were prepared as described by Khorana et al [14, 15] , TPS was purified by passing the solution in chloroform through burnt silicagel followed by recrystallization from heptane. Dry pyridine was prepared by keeping over P-O,-and by two distillations over BaO. Pyridine was kept over molecular sieves 4A in 6x80 cm columns, from which it was fed through teflon tubes to the synthesizer. Chromato- Purification and analysis After preparative fractionation in a column packed with DEAE cellulose as described by Tomlinson and Tener [16] (Figs 1-4 polymeric support; the zone of the target product was rechromatographed by the same method. A. sample of each oligonucleotide was treated with V--32 P-ATP and T4 polynucleotide kinase; the gomogeneity of the-preparation was checked by electrophoresis in polyacrylamide del. The preparation isolated in this way was used to determine the base sequence by the method of Maxam-Gilbert [10] . After chemical modification of the respective bases and degradation of the polynucleotide chain, the products were fractionated by electrophoresis in polyacrylamide gel. The structure is read off from the lower edge of the phoregram (Pigs 5-8). For V1 structure was checked by the method Sanger [,18] . (Fig. 9 ).
